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FOREWORD 
Interest in human settlement systems and policies has been a central part 
of urban-related work at the International Institute for Applied Systems 
Analysis (IIASA) from the outset. From 1975 through 1978 this interest 
was manifested in the work of the Migration and Settlement Task, which 
was formally concluded in November 1978. Since then, attention has 
turned t o  dissemination of the Task's results and to  the conclusion of its 
comparative study, which under the leadership of Dr. Frans Willekens is 
focusing on a comparative quantitative assessment of recent migration 
patterns and spatial population dynamics in all of IIASA's 17 National 
Member Organization countries. 
The comparative analysis of national patterns of interregional 
migration and spatial population growth is being carried out  by an inter- 
national network of scholars who are using methodology and computer 
programs developed at IIASA. 
In this report, the first of a series, Dr. Philip Rees of the University 
of Leeds analyzes population dynamics in the United Kingdom and 
discusses the effects of national population distribution policies. Con- 
ventional methods and recently developed multiregional techniques are 
used t o  explore the impacts of recent demographic changes. 
Reports summarizing previous work on migration and settlement at 
llASA are listed at the end of this report. 
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1 INTRODUCTION 
1.1 PRIOR WORK AND PROPOSED TOPICS FOR FURTHER STUDY 
The distribution of population in the United Kingdom of Great Britain 
and Northern Ireland has long been of interest to social scientists, and this 
interest has been coupled with a concern for understanding how migration 
patterns affect population distribution. Thus, Ravenstein ( 1885) analyzed 
the pattern of migratory flows into and out of the counties of the British 
lsles (then one country). More recently, the pattern of population change 
has been reviewed in several works (Eversley 197 1 ; Lawton, 1973, 1977; 
Champion, 1976), and a major study by the Department of the 
Environment has reported on regional change in the period 195 1 t o  1969 
(Department of the Environment, 197 1 ). 
In this paper, an attempt is made to  build on those previous reviews 
in 2 ways. The picture of migration and settlement is extended well into 
the 1970s in terms of time-series data, and a long look into the future is 
taken, using models developed by Rogers (1975) and Rees and Wilson 
(1977) that enable the multiregional dynamics of population change to be 
studied. 
Current patterns of spatial population growth are reviewed in Section 
2 of the paper, and the multiregional analysis is described in Section 3.  
Section 4 reviews the extent to which a population distribution policy has 
existed and to what degree this policy has been effective. In the remainder 
of this first section of the paper, the broad historical picture of population 
change in the regions of the United Kingdom is described, after a brief 
consideration of the way in which the set of British regions have been 
defined over time. 
1.2 DEFlNlTlON OF THE SET O F  REGlOlVS 
Kegions are divisioiis of national territory that share common 
characteristics of one kind or  another. In the United Kingdom they have 
not in moderil times been governmental units (with a few exceptions) but  
rather have been created for statistical o r  analytic purposes. Since the 
Second World War "standard" regions have been defined, for which many 
goveriliiiental statistical series are published, and for which advisory 
Econo~nic Planning Councils have been established. The intention has 
been that  the regional boundaries of dispersed offices o f  central 
government departments and nationalized industries follow those of the 
standard set, although this has rarely been achieved in practice. 
The number of regions defined has in this period fluctuated around 
11. There seems t o  be broad agreement that  such a number provides 
sufficient variation across the country t o  be interesting without involving 
excess detail and problems of statistical variability characteristic of very 
small areas. Such a number is also convenient from a population modeling 
standpoint. 
Unfortunately, in their relatively short history the standard regions 
have changed shape and size considerably, as Figure 1 reveals. Prior t o  
1 April 1965 there were some 10  standard regions in England and Wales t o  
which we have added the 2 "national" units of Scotland and Northern 
Ireland, making a total of  12. After 1 April 1965 the number was 
reduced to 11 with the reorganization of the Eastern, London and South 
Eastern, and Southern regions into the South East and East Anglia 
regions, and with further boundary changes elsewhere. These were the 
regions current at the Census of 1971. the source of  much of  the 
migration data analyzed in Section 3.  After 1 April 1974 the regional 
boundaries were further adjusted to  accord with the reorganization of the 
local government county and district boundaries in England and Wales. 
The region set used here is as follows: 
North 
Yorkshre and Humberside 
North West 
East Midlands 
West Midlands 
East Anglia 
South East 
South West 
Wales 
Scotland 
Northern lreland 
FIGURE 1 The changing regional definitions in the United Kingdom. 
Some analyses that follow refer to the regional boundaries current from 
1 April 1965 to 1 April 1974 and some to the post-1 April 1974 boundaries. 
The first set is referred to as the "old" regions (Figure 1.2) and the second 
set as the "new" regions. Some analyses include Northern Ireland, and 
hence are truly analyses of the United Kingdom. Others exclude Northern 
Ireland and refer only to the 10 regions of Great Britain. The 4 national 
units (England, Wales, Scotland, Northern Ireland) retain constant 
regional boundaries throughout, but of the English regions only the West 
Midlands (called the "Midlands" prior to 1 April 1965) is as fortunate. 
Table 1 sets out the approximate conversion matrices that convert one set 
of regional data to another. 
1.3 BROAD HISTORICAL TRENDS 
Table 2 shows the estimated regional breakdown of the population in 
absolute numbers and percentage shares (using the "old" region 
definitions) from 1801 (the year of the first Great Britain census) to 197 1 
(the year of the latest UK census). The final column of the table gives the 
mid-1971 estimate of the regional population under the "new" region 
definitions. Figure 2 plots the percentage shares on a graph against the 
relevant year. It is worth considering the trends in some detail - they 
reveal the rise and fall of the fortunes of the various regions and also give a 
warning that trends in population should not be expected to continue 
indefinitely. 
The largest region throughout the period was the South East, 
containing the capital London. Its share of the national population 
expanded continuously from 22 percent in 180 1 to 3 1 percent in 197 1, 
although 1801 -1 85 1 saw little change. Conversely, throughout the period 
the second largest region in 1801, Scotland, suffered a continuous decline 
from just over 14 percent of the UK population to just above 9 percent. 
Of the other "Celtic" fringe countries, Wales saw its share of the national 
population "cake" hover around 5 percent throughout the period, 
whereas Northern Ireland saw a substantial relative loss, particularly 
during the Potato Famine of 1848 and its aftermath. In fact, Northern 
Ireland has yet to regain its population peak recorded in 1841. High 
volume emigration has been characteristic of this region. 
The northern regions of England (the North, Yorkshire and 
Humberside, and the North West) attained peaks in their shares of the 
national population "cake" in the 1 89 1 -1 9 3  1 period and declined 
thereafter. The West and East Midlands maintained or increased their 
shares moderately from 189 1 .  These trends reflect the earlier boom in the 
staple industries of the northern regions (coal, steel, textiles, shipbuilding) 
with their subsequent slower growth or decline, and the greater success of 
the more diverse (engineering, cars, and aircraft) base of the Midlands' 
economy in the twentieth century. 
Finally, we may note that throughout the period to 1931 the 
dominantly agricultural populations of the South West and East Anglia 
declined in relation to  the other regions. Since 1931 they have 
experienced gains as the locational attraction for industry has shifted from 
those areas providing raw materials and power to  those with proximity to  
market place (the South East) and amenity. 
These shifts in population shares among the regions were taking place 
across a background of largely continuous national and regional 
population growth (the only decreases in Table 2 being in 1841 185 1, 
1851 -1 89 1, and 191 1-1 93  1 in Northern Ireland). Rates of  growth, 
expressed as annual averages per 1000 in Table 3 ,  show, however, a 
substantial deceleration of the population increase by the 19 1 1 - 193 1 
period to  a level that fluctuates around 5.0 per 1000, o r  0.5 percent, per 
year up  to  the 1961- 1971 period. The decline from growth rates 
averaging 14  per 1000 per annum t o  rates o f  5 per 1000 constitutes the 
net result of the demographic transition as it has taken place in North West 
Europe (Bogue, 1969). One should note that in only one instance (the 
North West between 1801 and 185 1 ) did regional growth rates attain the 
rate current for the world population in 1970-197 1 (around 2 percent), 
and all these rates fall far below those in the majority of developing 
countries today. 
The reasons for this lack of historical parallel are twofold: mortality 
in nineteenth-century Britain was greater, and fertility was lower than in 
the contemporary Third World. Figure 3 documents for  England and 
Wales the course of the demographic transition. Parts 1 and 2 of Figure 3 
show that fertility began to  fall in the 1870s and that the transition to  low 
fertility levels (as indexed by a net reproduction rate of 1 or  below) was 
attained by 1915- 1920. The fall in mortality paralleled that of fertility 
until the period 191 1 -191 5,  after which it slowed down. Only then did 
natural increase rates fall below 10 per 1000 per annum. Zero natural 
increase was almost achieved in the 1930s. The period following the 
Second World War saw fluctuating fertility levels, higher on  average than 
the 1930s, until the post-1964 decline had continued far enough for zero 
natural increase (or slight decrease) t o  be achieved in 1976 and 1977. The 
net migration component of population change played a relatively minor 
role at the national level in England and Wales, although in Scotland and 
Northern Ireland it played a very important part. 


TABLE 2 Population at selected censuses 180 1 197 1 ,  UK regions! 
Population (1000s) 
Region 1801 1851 1891 191 1 1931 1951 1961 1971 1971b 
TOTAL UK (20,183)' 22,259 34,264 42,082 46,038 50,225 52,709 55,507 55,610 
TOTAL E W ~  8,893 17,927 29,002 36,070 39,952 43,758 46,105 48,750 48,854 
TOTAL GB 10,50 1 20,816 33,028 40,83 1 44,795 48,854 5 1,284 53,979 54,071 
Shares of the UK population 
Region 1801e 185 1 189 1 191 1 1931 195 1 1961 1971 197 1 
TOTAL UK 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
- - -  - 
TOTAL E W ~  77.13 80.54 84.64 85.71 86.78 87.12 87.47 87.83 87.85 
TOTAL GB 9 1.08 93.52 96.39 97.03 97.30 97.27 97.30 97.25 97.23 
'The regions are the "old" standard regions, current a t  the 1971 Census; source: OPCS (1974c), Table 2, p. 2. The elements in each column of 
the table and the column totals were independently rounded from figures in the table source. In certain cases this may lead to a difference in the 
last figure between the sum of column elements and the column total given. 
b ~ h e s e  are the populations and shares of the "new" standard regions (post 1 April 1974) as at mid-year 197 1; source: OPCS (1975b), 
Table 8, p. 40. 
' ~ h e s e  are 1841 populations; source: OPCS (1974a), Table Al,  pp. 2-3. 
d~~ is the abbreviation used for England and Wales. 
e f ie  shares of the United Kingdom are estimated for 1801. 
FIGURE 2 Regional shares of the UK population, 1801 1 9 7 1  
Detailed data for the components of growth for the regional level are 
not available, although a reworking of the county-level information and 
the census tabulations of Ravenstein (1885) and Friedlander and Roshier 
(1 966)  would yield the required figures; some indication of regional 
general fertility and child mortality trends is, however, provided by Brass 
(1977). Table 4 compares general fertility rate levels (live births in a year 
divided by number of women aged 15 t o  4 4  a t  mid-year) in 1876, 1928, 
and 1974 drawing on Tables 2A and 3 in Brass (1977) and regional 
statistics in Office of Population Censuses and Surveys (1977b). Although 
the comparison between the 2 sets of regions (those in Figure 1.1 and 
Figure 1.3 respectively) cannot be exact, and although the general fertility 
rate is influenced by the sex and age structure o f  the population, vvre can 
TABLE 3 Average annual population growth rates per 1000 people. UK regions, 1801 - 197 1.' 
Region 1801-5 1 1851-91 1891-1911 191 1-31 193 1-5 1 195 1-61 1961-71 
ODelived from Table 2 using the formula 
1 
g = - ln ( P ( t  + n ) / P ( t ) )  x 1000 
n  
where n = number of years in period, P ( t )  = initial population, P( t  + n )  = final population. 
TABLE 4 General fertility rates for GB regions. 
General fertility rates (GFRs) 
Brass's regions 1876 1928 1965 1970 1974 Current regions 
London and S.E. 
Eastern 
Midland 
North Westem 
North Midland 
Northern 
South Western 
East/West Ridings 
Sou them 
Wales 
Scotland 
South EastL' 
East Anglia 
West Midlands 
North West 
East Midlands 
North 
South West 
Yorkshire & Humberside 
South East" 
Wales 
Scotland 
England and Wales 157.0 68 .O 9 1.8 83.6 67.6 Great Britain 
Regional map Figure 1.1 Figure 1.2 Figure 1.3 
Max/Min 1.40 1.33 1 .W 1.12 1.10 
Coefficient of 
variation 10.7 10.9 2.89 4.35 2.84 
Ranks 
Brass's regions 1876 1928 1965 1970 1974 Current regions 
London and S.E. 10 1 1  8= 10= 1 O= South Easf 
Eastern 7 9 11 7 1 East Anglia 
Midland 2 4 3 3 5 West Midlands 
North Western 6 7 2 2 4 North West 
North Midland 5 5 4 5 3 East Midlands 
Northern 1 1 7 9 9 North 
South Western 11 10 5 8 8 South West 
EastIWest Ridings 4 6 6 1 6 Yorkshire & Humberside 
Sou the rn 9 8 8= 1 O= 10= South Easf 
Wales 3 3 10 5 2 Wales 
Scotland 8 2 1 4 7 Scotland 
 his is the Scottish GFR for 1870-1872 (average). 
bThis is the Scottish GFR for 1930- 1932 (average). 
 he South East is not included twice in post-1965 comparisons. 
d~pearman's rho, p ,, is used 
p t =  1 - 6  Cdf/(N"N), 
where dl is the difference in rank on the two measures for the 7th region. 
N =  11 forp1876, ,9289P1928, , 965 ;  
N =  l O f o r ~ , , ~ , ,  , . , , P , 9 7 0 ,  1 9 7 r .  
SOURCES: Gl:R, England and Walcs regions, 1876 and 1928: Brass (1977), Table 2A, p. 83, GFR, Scotland, 1876, 1928, 
1965 and 1970: Registrar Gencral (1972). Table S1.5. p. 95. GFR, England and Wales regions, 1965: OPCS (1967), Table 
GG, pp. 146- 147. CI:R, LSnNand and Walcs regions, 1970: OPCS (1972b,  Table C G ,  pp. 147-150. 
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FIGURE 3 Time series of vital rates, England and Wales, 1841-1976, annual 
averages for 5-year periods. Source: OPCS (1974a, 1977a, 1978a,b). 
make some broad generalizations. In the period of  the demographic 
transition between 1876 and 1928 the regions exhibited parallel decline in 
fertility with little change in rank order. The rank correlation between the 
1876 and 1928 general fertility rates was high (0.76). In the period of 
fluctuating fertility after 1928 the rank order of regions changed 
considerably, and the correlations between successive years in the table 
are low. East Anglia, for example, changed from being the lowest-ranked 
region in 1965 t o  the highest in 1974. Scotland changed from a first rank 
in 1965 to  a seventh in 1974. 
The variation among regions (within Great Britain, at least) in 
fertility levels has never been great, and the maximum-minimum ratio 
and coefficient of variation rows in Table 4 show that it has declined t o  
almost zero. Fertility differentials have some influence on  the pattern of 
population growth in 1876: the correlation (Pearson's r) between 
the "1 85 1-9 1" column in Table 3 and the "1876" column in 'l'able 4 is 
+ 0.55. This influence disappears for later years (the correlation between 
the "1 91 1 3 1 " column of Table 3 and the "1 928" column of Table 4 is 
- 0.25), and we show in Section 2 that most of the variation in rates of 
growth in the recent past among regions is due to  migration. Natural 
increase levels (determined after 1921 predominantly by fertility levels) 
for the nation set the overall growth levels for the  regions, but the 
variation among regions is controlled by the patterns of  migration from 
one region to  another. 
To sum up, the regions of  the United Kingdom in the early 1970s 
were characterized by low rates of growth, the general level of which was 
set by low and declining fertility; and the variation among growth and 
fertility rates was governed by migration. The established population 
trends were relative losses in the Northern and Celtic regions, and relative 
gains in the Midland and Southern regions. In Section 2 the components 
of UK multiregional demographic growth for  the past one and a half 
decades are examined in detail, and particular attention is given t o  the  
1 9 7 0  197 1 period when the most recent data on multiregional migration 
became available. 
2 CURRENT PATTERNS OF SPATIAL 
POPULATION GROWTH 
2.1 POPULATION CHANGE, 1965- 1976 
The focus in this section of the paper is on the last decade for which a full 
spectrum of regional data is available, for either "old" standard regions 
(Figure 1.2) o r  "new" standard regions (Figure 1.3). Particular attention 
will be paid to  the pattern of population change around 1 9 7 0  197 1 for 2 
reasons. This is the latest period for which census data on population and 
migration are available; the population and migration data from 1972 t o  
1976 are imperfect estimates rather than totally reliable statistics. The 
second reason is that in this period patterns of migration and settlement 
can be compared cross-nationally in the IIASA Comparative Migration 
and Settlement Study (Rogers, 1976a; Willekens, 1978). 
Within the last decade population growth has ceased in the United 
Kingdom as a whole and in 7 out of 1 1  regions (Table 5). The full 
statistics of population change are set out  in the form of aggregate 
population, components of change accounts in Appendix A,  and the 
corresponding rates are set out  in Appendix B. Table 5 e x t r a ~ t s  figures for 
selected years from Appendix B. All figures in Appendixes A and B are for 
the "new" regions (Figure 1.3) and are therefore not directly comparable 
with the figures in Table 2. 
Among the 1 1 regions, 3 patterns o f  change can be discerned. First, 
the populations of Scotland, the North, Yorkshire and Humberside. and 
the North West all peaked in the early 1970s. The 4 regions were 
characterized by falling shares of the UK population t h r o ~ ~ g h o u t  the 
1965- 1976 period (Figures 4 and 5). Second, the populations of North- 
ern Ireland, the South East, and the West Midlands also peaked in the 
TABLE 5 Population and percentage shares of UK regions, 1965, 1970, 
1976. 
"New" 
region 
Population (1000s) Share (%) 
1965 1970 1976 1965 1970 1976 
3,126.0 3,134.0 3,121.6 5.77 5.65 5.58 
4,790.0 4,853.0 4,89 1.9 8.83 8.76 8.75 
6,519.0 6,589.0 6,553.4 12.02 1 1.89 11.72 
3,468.0 3,606.0 3,734.5 6.40 6.51 6.68 
4,910.0 5,094.0 5,164.5 9.06 9.19 9.23 
1,553.0 1,686.0 1,802.7 2.86 3.04 3.22 
16,609.0 16,965.0 16,893.7 30.63 30.61 30.2 1 
3,879.0 4,059.0 4,256.4 7.15 7.32 7.61 
2,686.3 2,717.0 2,766.1 4.95 4.90 4.95 
5,209.9 5,213.7 5,205.1 9.61 9.41 9.3 1 
1,468.2 1,527.4 1,538.1 2.71 2.76 2.75 
Year of peak population Year of peak share 
"New" 
region 1801-61 1965-76 1801-61 1965-76 
SOURCES: Population, England and Wales regions, 1965, 1970, 1976: OPCS (1978e). Table 17, 
p. 45. Population, Scotland and Northern Ireland, 1965,1970,  1976: OPCS (1978e), Table 2, 
p.33. Year of peak population and share 1801 -61 : Table 2. Year of peak population and share 
1965-76: this table. 
period (in 1973, 1972, and 1974, respectively); thereafter the regions 
were characterized by falling shares. In the first part of  the period ( to  
1972, 1968, and 1972, respectively), however. these regions were still 
gaining in terms of UK population shares. Four regions continued t o  show 
population growth - namely, East Anglia, the South West, the East Mid- 
lands, and Wales. The first 3 showed gains in shares throughout the period; 
Wales joined the regions gaining shares after 1969 (Figures 4 and 5). 
The most dramatic reversal of fortunes evident in Figures 4 and 5 is 
that of  the South East region. The continuous population growth and 
accretion of population shares over the 190 1 - 197 1 period changes to  loss 
of shares, and then t o  absolute loss of  population. Underlying these 
population s h f t s  is the decentralization of population out  of London. 
Greater London experienced large net outflows of migrants of 75,000- 
100,000 each year and the Rest of South East gained slightly smaller net 
inflows of 12,000- 100,000 each year (figures from Appendix A). There is 
evidence, however, of a marked slowdown in the growth of the Rest of 
South East, and a considerable reduction in the rate of net in-migration 
into the subregion towards the end of the period (see the appropriate 
table in Appendix B). 
2.2 SIMPLE COMPONENTS OF POPULATION CHANGE, 1965 1976 
It is possible t o  reconstruct, in part from published statistics and in part 
by estimation, a time series of the components of population change 
(Appendix A) for the new regions (Figure 1.3). From these simplest of 
"accounts", population change, natural increase, and net migration rates 
were computed and plotted for each region on  a time-series graph (Figure 6). 
It is clear from these graphs that the variation amongst regions in terms 
of  natural increase is very low, and that the  pattern of change is very 
uniform. Natural increase reached a peak in 1964- 1965 of between 5 and 
9 per 1000 per annum, falling to  a level of between 2 and 7 per 1000 by 
1970 197 1, and declining further t o  a range of 2 t o  2 per 1000 in 
1975- 1976. Northern Ireland's natural increase rates remain about 5 per 
1000 above the range on the British mainland, but show a parallel decline, 
a t  least from 1966 t o  1967. 
Net migration, on the other hand, shows no such uniform pattern 
over time over all regions. However, it is clear from the graphs that the 
patterns of population change discussed above stem largely from the levels 
and direction of net migration. This influence is confirmed by calculation 
of the coefficients of correlation among the population change rate, the 
natural increase rate, and the net migration rate variables for  the regions 
taken as a set in each mid-year to mid-year period (Table 6). The simple 
correlation between regional rate of population change and regional 
natural increase averages only + 0.20, whereas the equivalent average cor- 
relation between rate of population change and net migration rate is 
+ 0.96. 
The 4 regions losing relative shares throughout the whole period and 
absolute numbers in the latter part of  the period the North, Yorkshire 
and Humberside, the North West, and Scotland all experienced net 
migration losses. The relative size of the losses (as measured by the net 
migration rate) decreased over the period, however, for all regions with 
the exception of the North West. 
The change in the status ot the South East from a region having a 
relative population gain to  one having a relative population loss in 1968 
(Table 5) was anticipated by conversion of a net migration gain t o  a loss in 
1 9 6 5  1966 and thereafter. This change in relative migration position of 
the region is due mainly t o  declining net migration to  the South East 
outside Greater London. Greater l,ondon itself experienced a slightly 
lower net out-rnigration rate in the latter part of  the 1965 1976 period 
(Figure 6). Northern Ireland was characterized by fairly high net out -  
migration rates with a marked change in direction in 1969- 1970 (perhaps 
at  the onset of "the troubles"). From 1965-1966 to  1969-1970 net 
migration was becoming less negative; since 1969- 1970 it has become 
more negative. 
Three of  the regions that have gained in their population shares - 
East Midlands, East Anglia, South West showed net in-migration 
throughout almost all of the period, and they were joined by Wales after 
1970- 1971. 
These patterns are summarized in 4 maps (Figure 7). Net migration 
rates are plotted on a base map derived by Craig (1977) in which the area 
of  a region is proportional to its population. The first map shows why 
there was concern in the early 1960s about "the drift t o  the South East". 
By 1965 1966 the South East and West Midlands had become the 
rnigration-loss regions. The 1970 1971 pattern is very close to  that of 
1965 1966, but by 1975 1976 the ranking of regions within the "loss" 
column had changed, with the North and Scotland inlproving their 
position. Wales during the same period had moved into the migrstion- 
gain column. In Section 4 of the paper the relationship between these 
shifts and regional policy will be examined. 
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TABLE 6 Association of the components of population change. 
Correlation coefficient# 
Period P C R ~ V S  NIR' P C R ~ V S  N M R ~  NIR'VS N M R ~  P C R ~ V S  NIR,C 
NM R~ 
1965-66 0.16 0.96 - 0.13 1 .OO 
1966-67 0.22 0.96 - 0.07 1 .OO 
1967-68 0.22 0.95 - 0.09 1 .OO 
1968-69 0.38 0.95 0.07 1 .OO 
1969-70 0.12 0.94 - 0.23 1 .OO 
1970-71 0.20 0.95 - 0.11 1 .OO 
1971-72 0.15 0.97 - 0.10 1 .OO 
1972-73 0.22 0.98 0.04 1 .OO 
1973-74 0.32 0.97 0.09 1 .OO 
1974-75 0.16 0.98 - 0.05 1 .OO 
1975-76 0.0 1 0.98 - 0.19 1 .OO 
Average 0.20 0.96 - 0.07 1 .OO 
UCorrelation coefficients = Pearson's coefficients; the correlations are calculated for the regions of 
Great Britain only 
bpopulation change rate 
'natural increase rate 
dnet migration rate 
2.3 MULTIREGIONAL COMPONENTS O F  POPULATION CHANGE, 
1965-1976 
The simple accounts discussed in the preceding section give only a single- 
region view of the components of population change. The net migration 
flow statistic for each region consists, in fact, o f  2 sets of  migration flows 
from other regions t o  each region, and from each region t o  the other 
regions. A multiregional view of  the components o f  population change is 
provided by sets of  population accounts for the UK regions. 
Tables 7, 8 ,  9 ,  and 10 present a selection froin a time series of 
population accounts developed by the author. Tables 7 and 8 are extrac- 
ted from Rees (1 976), Figures 2 (p.8) and 3 (p. l o ) ,  respectively; Tables 9 
and 10 from Rees (1978b). The theory underlying the definition and 
estimation of "closed demographic accounts" is described in detail in Rees 
and Wilson (1977). Here the accounts tables are regarded as the best 
estimate of the transitions of the population from origin regions t o  
destination regions. The bulk of  the transitions are for people who exist a t  
n I MILLION 
N F l  IN-MIGRATION 
FIGURE 7 Net migration rates in UK regions, selected years. 

TABLE 8 Multiregional population accounts for GB "old" regions, 1970- 197 1 (year before 197 1 Census). 
h n d  s,.,c 
Suru~vJr l  1V71 (2nrur 
In l l ld  
Itale N YII NW I M  WM t A  Sk 
I x ~ l l e n ~ e  a1 IV70('rnu~s 
N 3.Z41.W 
YH 12.190 
NW 6.7VO 
EM 4,:M 
WM 3.550 
t A  1.150 
SL I ?  070 
SW 2 ,9 70 
W 1.450 
5 5.540 
Rest or  
World 15.570 
Brcll ~n 1070-1971 
EM 36 103 45 55.M6 81 51 161 
WM 31 47 85 110 88.686 26 223 
FA 9 20 I b  36 20 25.873 163 
SE 94 129 179 206 167 277 265.676 
SW 23 35 37 32 66 26 376 
W 11 16 51 45 45 10 I04 
E 47 41 61 42 39 I 8  201 
Rcrl ul 
World 256 344 481 294 406 356 3,456 
-------
TOTAL 3.359.544 4.813.637 6.787.189 3,381,024 5.194.013 1.691.923 17.382.651 
SOURCE: Rees, 1976. 
Dcalh ~n 1970  1971 
RW N YII NW kM YM t A  S t  
a - n o m a a n r n  
- n * n -  a -  0 
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the start of the period and who survive at its end. These people are located 
in the top  left quadrant of the table. Additions to  the population through 
births are represented in the bottom left quadrant. Subtractions from the 
regional populations through death are represented in the right hand half 
of the table with infant deaths in the bottom right quadrant and deaths 
to  people already in existence at the start of the period in the top  right 
quadrant. 
Each table contains a great deal of interacting information on  fer- 
tility, mortality, and migration. Here we concentrate on  the information 
on spatial relocation. The first impression from Tables 7 to  10 is of the 
importance of external migration. The migrant flows to  and from the rest 
of the world are the largest movements. Only the exchange of  migrants 
between the South East and South West regions approach the scale of the 
external flows. This is unfortunate from the point of view of population 
accounting and of population projection, since emigration tlows, in par- 
ticular, are difficult t o  estimate, and there is considerable discrepancy 
between the various statistical sources (Rees, 1978b, gives more details). 
This point is further emphasized if we cumulate the migrant flows of 
the exist--survive quadrant of the accounts tables into the totals of 
internal and external in-migrants, out-migrants, and net-migrants (Tables 
1 I and 12). Immigrants from outside Great Britain made up 32 percent of 
total interregional in-migrants, and emigrants accounted for 39  percent of 
total interregional out-migrants in 1965 1 9 6 6 .  The comparable figures 
for 1970- 197 1 are 32 and 36  percent ("old" regions), 3 1 and 34  percent 
("new" regions), and for 197 5 1 9 7 6  they are 29 and 30 percent. In other 
words about one-tlurd of all interregion migrants entered or  left Great 
Britain in a year. By 1975-1976, the slight decline in the relative impor- 
tance can be attributed to  an overall increase in the level of internal 
migration between the regions, and a decrease in external emigration. ?'his 
decrease in the 1970s was due to  the greater difficulty of emigration of 
Britons t o  traditional destinations, such as Australia, New Zraland, 
Canada, and America, and the reduced job opportunities there. Immi- 
gration into Britain did not decline as much between 1970 - 197 1 and 
1 9 7 5 1 9 7 6 .  
The pattern of gains and losses through internal and external migra- 
tion is summarized in Figure 8 .  Regions are classified as having eithcr 
positive migration (gain) or  negative migration (loss) balances for both 
internal and external migration. Regions with positive gains from 1 set 01' 
tlows and negative from the other are further classified according to 
whether they gain or  lose overall through migration. Four regions main- 
tained their class throughout the 3 periods: the East Midlands and the 
South West gained from internal migration, lost through external 
migration, but gained overall. The North West and West Midlands lost 
population through both internal and external migration in 1965-1 966,  
1970 1 9 7 1 ,  and 1975 1976. Two regions, East Anglia and the South 
East, changed their position in relation t o  external migration. East Anglia 
in 1965 - 1966 and in 1 9 7 0 ~  - 1971 gained from internal migration only,  
but in 1975 - 1976 gained from both sources the only region to d o  so. 
The external i~nmigration and emigration rates for this region were very 
high, in fact, and thls is probably a reflection of the relatively large size of  
the foreign student and U.S. Air Force populations in the region. Both 
populations were subject to a continuous turnover. 
The South East in 1965--1966 lost through both internal and ex- 
ternal migration streams; in 1970-1971 and 1975-1976 the region 
gained from external migration. In fact, the South East in 1975--1976 
attracted 49  percent of the immigrants t o  Great Britain from abroad, but 
contributed only 40  percent of the external emigrants. 
The North and Scotland showed a shift in 1 9 7 5 1 9 7 6  to  gains from 
internal migration, whereas previously they had lost through both internal 
and external migration. Wales exhibited losses through external migration, 
but gains from internal migration with variable total outcome. Yorkshire 
and Humberside showed a gain from internal migration in 1965--1966,  
but otherwise experienced losses from both migration streams. 
In discussing the patterns of total internal and external in- and out- 
migration, the role of change has been stressed. However, it is clear that t o  
a great extent the time series of accounts shows great stability in the 
overall pattern of large and small flows. In Figure 9 ,  the most important 
flows (roughly one-third of all flows) in the e x i s t  survive quadrant of the 
1 9 6 5  ~ 1 9 6 6 ,  1970--1971, and 1975-1976 accounts are plotted. The 
maps are virtually identical, and the changes marginal. 
Detailed examination of the processes underlying the interregional 
migration flows matrix is beyond the scope of this paper, however, we 
should note that substantial and continuous attention has been paid t o  the 
problem of "explaining" migration by means of various forms of gravity, 
intervening opportunity, entropy maximizing, kinetic and probabilistic 
models (see Stillwell, 1975, for a review; Hyman and Gleave, 1978;  Gleave 
and Cordey-Hayes, 1977; Weeden, 1973; Hart, 1970; Masser, 1970; 
Stillw.el1, 1977a, 1977b; Stillwell, 1978). Integration of this kind o f  pre- 
dictive and potentially policy-connected model with the demographic 
models discussed later in this paper is clearly an important research 
activity, foreshadowed as always by the work of Rogers (1968). 
By using the information in the accounts directly in a set of 
TABLE 1 1  Total inflows and outflows o f  exist-survive migrants in the population accounts o f  
1965- 1966, 1970- 197 1 ,  "old" regions, Great Britain. 
1965-66 In-migrants Out-migrants Ne t-migran ts 
"old" 
region Internala External Total Internala External Total Internal External Total 
- -  
N 
YH 
NW 
EM 
WM 
EA 
SE 
SW 
W 
S 
TOTAL 

TABLE 12 Total inflows and outflows of exist-survive migrants in the population accounts of 
1970- 197 1, 1975- 1976, "new" regions, Great Britain. 
1970-71 In-migrants Out-migrant s Net migrants 
"new" 
region Internal External Total Internal External Total Internal External Total 
N 
YH 
NW 
EM 
WM 
E A 
SE 
S W 
W 
S 
TOTAL 
1975-76 
"new" 
region 
N 
YH 
NW 
EM 
R'M 
E A 
SE 
S W 
W 
S 
TOTAL 
1965- 66 ' o l d ' r e g k s  
External migration 
Gain Loss 
C 
.- 
c 0 
0 0 
. - 
Y 
0 
L 
0 
.- 
- 
0 
1970 -71 bldrregions 
Extarnal migrat ion 
Gain Loss 
N-Nor th ,  Y &H -Yorkshire 8 Humberside, N W-Nor th  West,  EM-East  Midlands, 
WM -West Midlands, E A - E a s t  A n g l i a ,  SE-SouthEast ,  SW-South West, 
W-Wales, S-Scotland 
1970-71 'new' regions 1975 -76 "new" reg& 
External migration External migrat ion 
Ga in  Loss Gain Loss 
FIGUKE 8 The pattern of regional internal and external migration balances, Great 
Britain. 
projections of the population, it is difficult t o  show the effect that shifts 
in migration pattern might have on the future, because of the compounding 
effect of mortality and fertility differentials (see Section 3 for a descrip- 
tion of the projection consequences of the patterns of population change 
shown in Tables 7 t o  10). Transition rates calculated by dividing each 
I 
Flow catoggry (1  OOOsof migrants 1 
< l o o  - ( 2 0  OR = Old Regions 
*> , loo  - < 3 0  - - - -  C 3 3 0  >, 2 0  3 1  0 NR: Now Regions 
FIGURE 9 Migrant flow patterns, GB regions 
element in the accounts matrix by its row total reflect the influence of  
mortality as well as migration. Growth rates that form the components of 
the growth model of Rogers (1968) include the effect of both mortality 
and fertility. 
It is, however, possible to compare the "pure" effect of migration by 
dividing each element in the exist-survive quadrant by the total of  
survivors in its row (shown in the middle of the accounts table) t o  yield 
probabilities of relocation conditional on survival. Figure 10 graphs these 
probabilities for each transition in the first 10 rows of  the accounts 
matrix. Two separate lines are shown in each graph. The first connects the 
1965L1966 value with the 1970-197 1 value for the "old" regions; 
the second connects the 1970- 1971 value for the "new" regions to  the 
1975-1 976 value. Reference to a column of graphs yields the picture of 
change in the out-migration transitions that will produce the in-migrant 
flows to  the region whose name heads the column. Reference to  a row 
shows how the transition probabilities of out-migration from a region have 
shifted. 
Looking at the graph, the following conclusions can be suggested: 
- The trends in the transition probabilities suggest a shift over the period 
in favor of the North, East Anglia, the South West, Wales, and Scotland. 
- They suggest a shift in the opposite direction for Yorkshire and 
Humberside, the North West, the East Midlands, and the West Midlands. 
- The picture for the South East is ambiguous. The exact implications of 
these shifts in migration pattern for the future populations and future 
shares of the regions will be discussed in Section 3 of the paper. 
2.4 REGIONAL FERTILITY 
So far the discussion has been focused on  the total population of UK 
regions without regard for age and sex, and on  the aggregate components 
of  population change. Attention is now devoted t o  the detailed age- 
specific patterns for the regions, beginning first with fertility. 
Earlier evidence (Figure 3, Table 4 ,  Figure 6)  showed that recently in 
the United Kingdom (1965-1976) there was a period of falling natural 
increase, a result of sharply declining fertility rates (since 1964) and 
gradually declining mortality rates. As with migration the detailed regional 
and age-specific pattern is examined for 3 calendar years 1965, 1970, 
1975 - at the beginning, middle, and end of the 1965 1976 period. The 
relevant age-specific fertility rates, the crude birthrates, the total period 






























































































































